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1 J E?'J#^ 2-C*5Jx5T^y HEM Sr*T 

r^** L&tcT 5 / s^y k. 

/ BBSS* 5 *:* LT4 5 # V Ht?&S»*I 1 IE 

«<dtk y -<y^ Ko 

-cfc^fi*^ i is^otk y h, 

[0 0 0 1 ] 
[0 0 0 21 

(lymphocyte activating factor, £kT L A F t Bf&fSi" 

(£Tr\ I L-l t&u-tz) <D&mm^btix^ 

[0 0 0 3] I L-lWtTi»fi^B«ljaof«J«^ft;t« 

*-P^*y2 (TSMSiBJIEB^) 0>K£«BSSS-e:5 

SrAfci-H^— oi#*.P>J^■CV^5 (Staruch, M. J. , 
et aL, J. Immunol.. 130, 2191 (1983) ] 0 ^(D 
fas ?7>VVE^7?T—l£<Qm&fem, 

[Simon, P. L. , etal. , "Lymphokines* vol. 6, p. 47 
(1982), Academic Press Inc., New York] 0 
[0 0 0 4] CCO^pti I L- 1 tt*a^S»<D*Jib 

&mm&£tix^Zo 

[ooos] iL-i^:m^M*Sft, ±tl 

ttfltfllfi (fl*.tf-T**P3 8 8D 1 *UB) ^HUMtX 



[0006] tML-ltt, t h*«ttejt*f«c^itt 

-lErcO^Sd^l, 300&tfl5, 000^ 
hVCfcatftftStirv^S (Mizel, S.B., et al., 
J. Immunol., 131, 1834 (1983); Schmidt, J. A., J. E 
xp. Med., 160, 772 (1984)) 0 
[0 0 0 7] JftiE, 7^7P3 8 SD X jftJSSrfflV^^ 
* I L-lSr = -K^acDNAS:^n-^y^L, I 

L-iffiMtt5i 5 6ffl<oT^y»^e>*a*»^ 

[Lomedico, P.T. , etal., Nature, 312, 458 (1 

984)) o 
[0 0 0 8] 

ffilttM L-lftJ^^<«atW«4r«*tfc« 

t h I L - 1 S:3-Kt5^ B-^bDNAO*(t 
fcj**U r©^n-^fc;DNASrJ|ia*^fc*a*lftx. 
#^7* 5 K-C»HW&»S*lfc»fe*d* I L — 1 £S£ 

[0 0 0 9] 3E^»Sfi-rnii, *ISW#&H:t H &&m 

mj&zin vitroxMmmmtmzmmL, ^ P 7 7 

-^**BBK:»fb**fc«iB4: IL-l E£G>fc»<0» 
*«fc*^»«U MMS+K: I L- 1 mRNA^it 
tfSS-fr. :(OmRNA$:ifitLtcDNA7^7'7 
y-WSU :«»6tML-lS:3-Kt5D 
NA©*n-WfcfcJ*5bu' *©ttSE£J*rft£Lfc 0 
J*^n-^tDNA**R#a^*-fcfi* 

- i jsttSr^rr s * y k*S£* l& * r t kj* 

5!iLfc 0 Z.<DW98AU\C&^Xs thIL- l*s«r«#: 
[0 0 10] 

l»H©«W»t«Bi*l t h I L-l WBfleSra- Hf 
[0011] EM#-?rl-C^S*L5SH»IISr*i-5D 

NAr±, EJfj#f-2t?^^tv^^y-<7 B ^K^^-Ki- 

[0012] tHL-1 ©±*Stt3SS^»^, L 
^ga^#^ 2 -c« * Jx5 y K«>£»it*jMS t 

sror 5 y # y ^t"^ k» laf fgtt^^r l 

[0013] tot, E^j»#2t?*s*ta*y^^ 

[0 0 14] t h I L - lSra— HI-SDN Afctt, £ 
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[00 15] t h I L-lSra-K-f-SDNASria^ai 

[0 0 16] ±»OlB»tt^tf«i^ixfcDNAi 
fl, K^iJ#^ 1 -C** tta^aSEWXtt^oTilEftw 

[00 17] tUL-Ua-KtSDNAfc th 

I L- lmRNA*^triB#*#«U ^t^txH-b 
TcDNA7^^5y-S:^SU £*W:9fcML- 
1 cDNAS:^n-^{k-r5wtlcJ;D»3t-r«r.t]as 

[0018] ^OtML-l Sr = — Ki-SDNAIltS 

fcJKS?iJS:*ri-SDNAK:«»"r5Cfc3ft5-e§5 0 
DNAXK^WDNAIIII^^^ K^O— IBS: 

[0 0 19] t M L - 1 ta - KtSDNAOSlS 

(1) t h^^P7r"^Xtt^^p^r"^««eja 

(2) BE3»ja^e>fc h I L-lmRNA**tfiB5)-«r 

(3) &mRNA%mmh L-CJ»<E^»*S:fflV^-Cs 
scDNA^U ft^"Cd s cDNAC^«o 

(4) s cDNA^^^-Cli^tfo 

(5) I»^;U*fc££tcWAU 3MWi»*Lft 
cDNA^^ y-SrfeSH-So 

(6) K5>f^?y-d^fc h I L- 1 £=x- Kf5 
c DNA£r^ -V>r-T5 0 

(7) /JrSlcJ;^ a^n-yftcDNA^It 
5 0 

[0 020] tUL-lc DNA^WOTJg 
^Xfi^iS^t-t M L-l <0£*ffittl6VMl*£Effitt 
[0 0 2 1 ] KTCt ML-1 Sr=a— KfSDNA© 



[0 0 2 2] t M L-lSr3*-K1"5DNA<0j45t 

I. fc h I L- lmRNAgQPgg 

t h&4iSij»iaS:fflv^a*&fctt:, BEJttJa*: 1 xio 5 - 

IS, »«*#*K:J:9**aas. -Jttfcftioo -2,ooo n 

mMk&\ZZ5^3S°C, ff4L<ilft37<C, ft 5 -10%$ 
a*B90-100 %-Ctt24^72«pBn# 

[0023] ;rttt»L55t h&ikmmmt i>xn 

tfHL-6 0*MS (ATCC, Ca240) , THP-1M&, 
Mo n o- 1 -2 0 Itimfrmtf fettfio &lfcfg 

So 

[0 0 2 4] $MfcR»S«£ Itfc sfc/utf-^ 

[0 0 2 5] J£i&£ Lttt, iK<nb4bMBo««lcau 
fc*a^*#*^V^ti, «*tfRPMI-l 6 4 
0, -f — ^KDMEM^ife, ^ya^fiCtSME 

(1982) XtWell and Tissue Culture, J. Paul, E. &; 
S. Livingstone Ltd. (1970) #JS0 iMifetf&it*. # 

»^«:tfe»*«a<?!>jKj i ~20%<o»«rjSLfflf 
[0 0 2 6] *ISas**S*ffiK:W* U t^77- 

B. MB, IW*0|ait^b«*Lfct hv^n7r" 

[0027] ±es>#**?rofc«, ttmAxmrn* 

ja*K3l»*i-5. *v^, 1L-1G>K£«:B3M-S 

ae^PlSSI («*.Ki/^D^i/* K) £ 
in*.. 3EK3-8i$IH«SI+S;ifcfcJ:»K tML- 
lmRNA^^WftlSa^^o ^vKh^riX 
V^^Og^fiil-&l£ftO. 1 -1000Mg/mU L 
< lift 1-100 /ig/ml-CfclK ^Q^>U'(Oi^ 
<0#* L^SftficflO. 1 — 50/i g/ml 
[0 0 2 8] «F#l»TflL t£*fflJ§& <t 9 . «*.JfChirgwin 
<b<£*ft [Biochemistry, 18, 5294(1979) ] lCfc9£ 

T) ir/wn— ^Xil^y (U) t7;n- ^4ifSrfflV^ 

KiDiKy (A) mRNAlf»S:»lBi-«, ro^Ky 
(A) mRNAW»«rHttR*rXfn-^^Ht«actt 
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- 1 m R N A £SiBtfil£}-r 51^^18. 

[0 0 2 9] C~\cnbtlttmRNAm#frBftt-fZ> 
fc M L- 1 S: = — K"f amRNASr&tffcO-efcSr 
t Sr*B-T <5/c£>K: f*^m R N A W# &9>'<9 \mVi 

M^SrT 7!l*y^ y^/V ( Xenopus laevis ) <£>£P$:jjfl 

© i 5 *a a ft s e t- as* l t 9 9 £ 

[0 0 3 0] II. fcHL-1 cDNAfO^P" 

(dT) ^y-f LT, dATP, d GT P, d 

CTP, dTTPO»aET-Ci!!<B*»* (0*Jx«hy# 

*B*fWfcs s cDNA^U fc^-erOs s cDN 

£l (5-^75^yh) ^^rfflV^dscD 
NASr-&rit"f5 0 crfcW&tifcd s cDNAjr, ;tfy 
(dG) (dC) **jK2J-r—#*ft [Nelson, 

T.S., "Methods in Enzymology", 68, 41 (1979), Acad 
emicPress Inc., New York#J&) CD <fc ? W£o 
T\ tWfctf^* U # pBR3 2 2 <P»JRB>* P s t I 

KS\ #d;LtfCohen h<OjjWi (Proc. Nat. Acad. Sci. 
USA, 69, 2110 (1972) #JK0 trip lSTglx.B E. coli x 
1 7 7 6«c<Oi5*lS*fc»ALT«mE|ftS^ rh 
7^4 9 V «feIRLtcDNA7>f/7!J-?: 

[0 0 3 1 ] ^©cDNA7-<^7J-!&»5)t h I L — 
1 in— K-f £ c DNAdSHft*ii*ttfcJfl*»*.#^9 

rtma, flitft HK^lfcHIL-lSra 

— Kf* c DNArtM^&hfttf-ttf) c DNA^n-y 

[Hanahan, D. , et al. , Gene, 10, 63 (1980)] Srff5 

r. £ j: <9 ff c d n Ay a ^ ffi^ttcofc z&mmjii 

Sr^tpc DNASr*-t-5^n — ^SrRcDNA5^^9 

[0 0 3 2] Jd£Lfc±5ft«34:/o-:/i&s£ 

94V-i/m >#9c?x9 V-~^9-ftitfJ:\,\ 
mh, I OlSTW&ftfcfc h I L- 1 mRNAlM 
iiat 32 Pg!8cDNA^U rtuSrJ»^9 

^ >- K h * vt? ic J: § K#tRf^Sr«ie IfciMiDii 
fi^6±RNASr»BU S6K1I ^Ufc^tracift 
ff^±l!)«»LfcaKy (A) mRNAlf^^^^L 
T, 32 PHcDNA^U :ii^#Wt^« 



[0 0 3 3] ±BWcDNA7^f^7j-©M^, R 
■fef— *>gy|*|t (Hanahan, D. , et al., Gene, 10, 63 

(1980)) \c£vm$ii-z>* 

[0 0 34] C^«C#e>*Vfc^n — ^*fc h I L- 1 * 

=-Ki-acDNA*^-rajB*ift*.ft^5-x5 kic 

<£ 9 # JOE* $ ftftfio ?n-ycfc5it frW 

7 y 94 i?—> 3 >- h7V^ v a r/KRSrfi 1 5 , 
BP*,, ±m<Dm&£titz?v~yfrb7yx^ KDNA 
*DHftXttr/^»*ttlcJ;9*«DNAi:U 

L-lmRNA ^r^tf m R N AU^SrAD K.^4 7 V 94 
XS-frfcft, ^LfcmRNASrSmiHlJR'rSo 
77^7^^;^p#}fi^iiAU EMXSitfc-L 
IBOmRNAtffc h I L - 1 £ a - K LTV*5*>5jMr 

[0 0 3 5] {^±CD^fe(Cj:i9, t hi L-lmRNA 
t *S*fttt<0 t> a JfiSE^JSr^tf D N AW^^ifi^a* ti 

J»T#5. 

[0 0 3 6] i 5 1: Lt#&ftS v^< oi>o^ q- 
WbDNA®f>^*^COV^TM^^^Maxam-Gilbert ife (Pro 
c. Nat. Acad. Sci. USA, 74, 560 (1977)) XfiM 1 3 
77-^^V^^ft^iXS (Sanger, F., et al. , 
Proc. Nat. Acad. Sci. USA, 74, 5463 (1977) ^tftless 
ing, J., "Methods in Enzyraology*. 101, 20 (1983), 
Academic. Press Inc., New York) (C^oT&SSE^'J^r 

MVfi-%^t\c£ *) t h i L-i©7S>>SE5iJ«r&tf 
cDNAtft»fii:»5 c as-e# 5o 

[0 0 3 7] LT#£2xfc^ P-yftDNAIi, i& 
S^±9*ft(-av\ (1) t^*ttSfi?IJ©-ao!>3 
KV^jfeUfcttfflB?J % Xtf/Xtt (2) ^comS 

Sr*LXtt'&tpDNAlcafc*-r5wt^TtS 0 ^yb, 

fcBtlll*.Tt)iv\ 

[0 0 3 8] ^WfcffiSsKy^^K^Uifi 
±E^> J: 5 LT# 6 ttfc ^ n - ^ikD N A m KM 

sm^9 9-Km^^x^mm<o^v^y^ v±m 
wcfts^sa^fc^Titji-j-afcott-r^Tfflv^^ 

BR3 2 24if) , 7 7-^ (5 

if) , ^/U* (SV40?iW 36S^(fP,tl5 8 ClXb 
tt*fflT, Xmtih<Dm&£, «i«pBR3 2 2- 
SV4 O/^yy y K K^^^Tffi^Tt 

j:v\ *oDNAo»*ji*iWitt>tt*fca«'t*srt 
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[0 0 3 9] HlCiSHUCtt, ^lJ#*2-e^S4x5T5 
y WEHXtt*© C*Mtt*> & tt * # y -iT*^ Hfc =>- 

yATGfcttAOU -tur3' (TA 
A. TAGXttTGA) fcattlUfiEfllfcVoDNAW 

(SD) EJ!HaK^Ttt*3tf» («*.tf^9 
* 5 K) fcttw&tr r tic J; t) , #8te§!©&# y ^ 

*■ Kfeaiffl ojgsum^ * * - 5. * ate 
m©$# y v^mmnwrn^t «£ 

fcR*#«rfc:btfT\ ±l5WiSSga?i)S:^tfDNA»rJt 

[0040] yu^-f-t urri, aree i a c , _t_ 

r p , t a c , p h o S , p h o A , PL, SV4 01SU 

[0 0 4 1 ] £iife«»R»»***-«r*t£*Xtt» 

te«fflAS©«}:pft«±, «*.li*fl§«£. tflRtfCohen 
CProc. Nat. Acad. Sci. USA, 69, 2110 (197 
2)) KJ:9WA+5£ilcJ:D*mE***W» 2fe^ N "C 
8£^S 35&# frJMM" 5 r J: Id J: 9 1 ft i: 1" 5 * y ^ 
KXtt*©N5|5«j|k:> ^^--y^iS-g' bfc* y 

Mz.t£T** })*A7T'!>— SiSe^- ( p h o A ) 

*y vKtitt-sese?- (phos) *;bv\ *tve>© 

>K 3 K *r a - 5 D N A t * *fc»R*5l 
&#Tt?, Sttwtfy^f-KaW^fcK^SixS*-? 

ftS^tt, #J;ttfWillsky b<7>%m [J. Bacterid., 
127. 595 (1976)) iC^oTtttti-f 5£i:;JS-e#3. 

[0 0 4 2] ±iaco«t5t-LT#btifca5iiro*|g^ic 
*3tfy^*Ktt-ii^**a©«o«6» fl*.rzi»* 

ofMW-ar&as-css. sic, nbfxtL 



[0043] awwfcwstfy^^Kowwfcfcfcfc 

££&©£*>>fems&J!&&a 5 M*u^ *uriwwtH» 
s*^**toi-s©**#*u\ i/ci*» 

h, Wb^, f'^^h^V, tK 

7VU, ^y^i/a^uyy/UK-^VffifSKa:^^, 

TKy ^^^w^y-fey vjjgjte^^r/v, 

tt, ^y ^df->3;^WV!Ky^->7 , nti , Uvr/W^>'V 
3i— r/u, 7Ky^^5 L u>'Ji<y5(-^>7'nt , W'>'^' 

[0044] *^#-CI±iB«<DfSiB^krofc*lc£lTro 

A 7f=> 

C -> h » 

G ^7=> 
T 



A 1 a 


77^ 


A r g 




A s n 




Asp 




C y s 




Gin 


^/^^ ^ y 


G 1 u 




G 1 y 




Hi s 




I 1 e 




Leu 




L y s 




Me t 




Ph e 


7x-;>77-y 


Pro 


ynyy 


S e r 


t!)y 


Thr 




Tr p 


hy/h7ry 


Ty r 




Va 1 


/^y 


DNA 




cDNA 


tiiDNA 


s s c DN A 


licDNA 


d s c DNA 


-fi^cDNA 


RNA 
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raRNA 


g^RNA 


d AT P 




dCTP 




d GT P 




d TT P 




*V =f (d C) 




#V * (d G) 


^-y ^x^-^r^^T— /Vg? 


*V =t (dT) 


^- y ^-^f ^ vvvgfe 


#y (A) 


j^y 77^;^ 


#y (u) 


y £ y vVH£ 


tfV (dA) 


y 


T^y (dc) 


^ y Tt^rVi/f^S 


7^y (dG) 




XV (dT) 


*k y ft^vf ^ s^uis 


ATP 




E DT A 




k b 




k b p 




b p 





[0 0 4 5] 

[0 0 4 6] *fcTE0|81fi«*0RWW3I«pS:*fitc 
■i-5fc«)iai^H3S:*Lfco H 1 -H8 3 ttJg|f»S'< 
^-pHLPlOl <Ofl|||X@^^-f o 

[0047] mmm i 

fc M L- 1 Sr=i — K-f £ c DNA©^B-=y/ii; 

(i) M&#m&&&ffivm& (HL-6 0W frb 

<DK h I L- lmRNA^W 
[0 0 4 8] HL-60|fBM^byr^7^ (QUI 
8cm) IC1X10 7 fi/10ml/dish«>*fl="C»V^fco 

mzmo%*t£fttiitir£G<oRPM i - i 6 4 omw% 

5MfcB8»!lfc LT*^sR-/u-12-5 y h 
h fc % ^A«*^mt*»«*fc 
LT500 ng/mlKlfcS <fc JfcjftinLfc. 3rC"C5%^K 

&*90-100 %T?2 0IW#*Lfc«, 
««fc»5fttttttK5I^Ufco »flSbfclMSiS#» 

Lfcr-r y^luo%^J&JEifr?ff^RPMl - l 6 4 
0«F*lC«»«lfcL-C3iVKb^^^ WcBWfcfcoy- 

^#Jfc LTv^P^rv^ KSrl Mg /ml**fc«*DL 

«f«**«3iift*u ^-f y>a±icaofc5Mt» 

^ VS-J- h y * A&tfO. 1M 2 - > /is* -f h in ^ y 

t>fXLft, CtDzf^v^— h£0. lMEDTA-g"W5.7M 
»b-fe^^A*»«±|Cfi»L, ^it^Btffi (RPS 



2 7-2 o— 0£X1&) */flW6,500rpm "C20 
«FlHi*^L±RNAiB5>S:^v/y hfcLTWfco Cit* 
0.35M NaCl, 20mMT r i s &.tf20mME D T A«r£tr 
7M K*«^ftlCS#U ^^/-/^itaSfc LTEUDl 
Lfc 0 HL-6 OlWia<01.5 X10 8 IH^D^kRNAfcU 
T1.7mg *S#e>ixfc 0 
[0 04 9] £©£RNAH#*linMEDTA&$trtO 
mMT r i s -HC 1 (pH7.4 ) (£TFTE«fc 

V^5) 2mlfc:*WU 65t-C55>BK)D*lLfco ^tU-N 

ac i*s«sro.5Mfc3iaj:5fcanx.fca, *>e>a*i:»o. 

5MNa C 1 Sr^tfTE«-CSjZ|g^bLfc*y (dT) t 
/Un— *#9.M£ftU »*Lfc2K!/ (A) mRNA?: 
TE«ET*ffl-}"5rfclCJ:0. 75/ig 0>#y (A) mR 
NAtftfc, w£D2Ky (A) mRNA4:77y^7^^ 

U *<01OflS:lOO Ml fl)'*— (Gurdon, J. 
B., J. Embryol. Exp. Morphol. , 20, 401 (1968)] 

22 < t"e24B#IB«F#U afr^^-'fXLfcSL 
<^fth»«&^fc LT, L AFiSttfrSlfcUt CfJ 

^iik^^ (2) mmm) . w«wisiffl 

#y (A) mRNA<O«150 ngSrffiAU ±E 
LT»fctft«*)320 ffiF*3R*K-e#eji5, 000 
—18,000cpra <0 3 H-fv^W^ y 
(A) mRNAWSliB'PlCI L - lmRNA#^*tlt 
v^C fcSrMBLfco 

[0050] ^r-e»&ixfc3«y (a) hirnawt 

[0 0 5 1] (2) cDNA^jj 

(1) Ji-C»£>tLfcsKy (A) mRNA^Mi: UTGu 
blerfeO^ffi [Gene, 25, 263 (1983)] tC^CTcDN 
ASr^Ufc, (A) mRNA (6/ig) 5:6^1 

-C, 20Hitt<ORNA»«BMfia»a (RNasin (g@ffi 
A) • Promega Biotecttfifi] Sr^t?500 mM 2 yu^ 
yh^^y-/wfficoi.7 Ml SriSJOLfco £i&-C5#ffl 
JSkBLfca, 2(C10mMMgC 1 2 , 1.25raMdGTP, 1. 
25mM d A T P , 1.25mMdTTP, 0.5 mMdCTP, 0.17 
MMa- 32 P-dCTP (ttf£te f 750 Ci/aimole ) , 
4/ig ^y * (dT) 12 _ i8 , 120 y#Mttfilk 
l»^^/^A*i!!(E?***r&tp32Ml ^>50mMTr i s 
-HC1 (pH 8.3) 42^^60^^ 
JES^^fc^. EDTASrJDjt-CRjeSrffih^iirfco 7x 
y-/^PD*M« (1:1) TffltbL, 
B i- SS?T v^e^^A Sr^Sffi2. SMC 4 5 <t 5 t-*P x. . 

9KJES^J** (s s c DNA-mRNA 
Srit*S-frfc, CtOs s cDNA-mRNAl 

[0 0 5 2] SJ&ttflfffijfijA : SmMMg Cl 2 , lOraM 
(NH 4 ) 2 SQ 4 , 100 mMKC 1 , 0. 15mM0-^3^v 
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7^ K 7r^y ^^Wtf K, 40mM dGTP, 
40mM dATP, 40mM dTTP, 40mM dCTP, & 
l/5/ig ^iM^/K^y, 1.25#ffi*»«y#;*>7 
UT— ?H, 24*tt*»HDNA*y>C7— I Sr^tf 
20mMT ris-HCI ( p H 7. 5) HWf& 

[0 0 5 3] RS^WKSr^^eo^BBSJESS*, rjvfc 

2.5 *tt(0*»«DNAy^f—tfft«iDU 3ElC22 , C-e 
60$MBKJSS£-grfc« EDTASr^Px.-CSJ^Sr^±$-ti:fc 

U i^y-^fcif!>SiS±** (ds cDNA) 

EUfcLfc, 
[0 0 5 4] 

(3) j-y=f (dC) T^mcDNAOlI 

(2) «T?»?>nfcd s cDNA^TlSM^^SiS^ffi 
*100 Ml 37^30£M£jS$1t\ d s c 

DNAIcti) ^ (dC) r— /uSrftiDSii-fco 

: 2mMC o C I 2 , 0. 2mM i??** 1^4 I — /U, 
0.1 mMa- 32 P-dCTP (JfcStt 1 Ci/mmole ) RXf 

5" t?*£*rt"5l00 oiM*3^»^ h V $A (pH 

7.2) . 

[0 0 5 5] ££:ttEDTA*««*«JnLrff±£ 
7 x / - n n Aili tttffl L, **y =f 
(dC) 7 1 — /u#iDd s cDNASr^c^y— /HCJ; Dtt 
aS^^lHlKLfco Ctl*lmMEDTAXtXlOOmM Na C 
I Sr^tflOmMT r i s-HCl (pH 7.4) Jg«^l- 
2^g /ml©B*fc«#£-frfc 0 

[0 0 5 6] (4) m^z-fry*?*^ Y<oim 

ytV (dG) MpBR3 2 2 (Bethes.da Res. Lab 
s. Inc.®!) t (3) &T?fcbtliZ*}) * (dC) ftUn 
d s c DNAH5 ml<0 1 mMEDT AXt/100 mMN a C 
1 Sr&tMOmMT r i s -HC I ( p H 7. 4) t&WBtf*. 
**b«U.5 /zg&tf0.09/zg ^tt&lte.fflffi&Zik 

fc«, est-cio^NB, 57\:-e2^, »£4Sfc-e 2 i^ra 

[0 0 5 7] (5) M%m&ft<DMtR 

(4) ^-e^bnfcia^ifti*^^? K»»Srfflv\ 

E. coli x 1 7 7 6t*S:«5Jftelfc$*fc„ ffl*>, E. coli 
U 7 7 6tt^ ^T^ytf* y >»100 Mg/nlXtf 
^5^^40/*g /ml*ttofcL->^o^ (*&$ : 11 3 
fc t) h y 7 s h V10 g, 5 g, N a C 1 5 g, 

^K^*l g , pH 7.2 ) 20ml*. 37t-r?KJt« (60 
Onn) 2*0.5 iftS*-C««U »fl*»friWIIU 50 
mMCaC 1 2 ^WlOmMT r i s~HCl|g»ffi (pH 

7.3) lOmllwT^Lfco 

[0 0 5 8] 4l«>%:«ff^«rlSI I^Sflfjft 2 nlKl»»S*. 



V^fcCD t l^-M^O L - :/n *0. 5 ml *Mk.X 1 P#R|jg 
a^S^tTo/to i<0«F«*©-tt«:*9, -Liable 
»ttf F7t>f^!)y (15/zg/ml) dSSSiDSJxfcL 
-^n^^^l-i£tf-C37t:-e«)12Bf^it«U 

^im^ y yittMWUcDNA7^^7y-^ 

[0 0 5 9] (6) 2 u — ^y-jf 

(5) 5t#5)hfccDNA7>f^7!l-^&t h I L 
- 1 Sr3- KT5 cDNAm^^^ K*#1-5« 

■y-^I L - 1 Sr=-K"t-5i:,Bbfv5^n — ^kcDN 
ASr^n-^t LT^V\ ^p^- /^r/y^Vif- 

[0 0 6 0] ##flfc*Lfc*Sftti 5»fc«*«*.# 

/7^^ Kprl i s^^jpi^ ps t ncj:PiB» 

a*tbfccDNA»f>t lkbp) Sr«J!5au ^Jx 
[0 0 6 1 ] fa2^ffl0>*n-va»6>, ^ 32 p«ia^n 

t & < tt^-i-ajaaaayj^tf c d n a £wr a * 

n — ^SrSfiaVttlLfc, w<0 5 ^ n — 2kb 
p K±©**SOcDNAdSifAStLfcja^«lx.^7 
*S K«r&tf2^n-vSrgit^ W/!J^^>3 
V h^V^U— i/g>ttRS:tTofc (Maniatis, T. , 
et al., "Molecular Cloning" 329 (1980), Cold Sprin 
g Harbor Lab. ] 0 *^ n — vfc <fc 9 -fy * % KDNA 

£^fcaH5£U C;ft,lc±l2 (1) ^"C^fct M L- 
lmRNASr^tfiB5J'Sr&tf2Ky (A) mRNA^D 

5ott?5«FHSjtss*, ^-ryy^x^^fc 0 & 

^LfcmRNA&SffilHliKUfcgL 7 7y*y^#x;U 
o|PfiHWSU:j£AU EWXS*tfcmRNA# IL-lSr 

8McJ:!!K V^-fttO^n — ^{COV^Ttfc h I L- lm 

r n a 1 < ^-r y y ^-r x-r a c d na«wi 

[0 0 6 2] r<02^n — ^6fi2. lkbp^>^c#SOc 
DNA##ASttfc»***.flc^7^5 K (^7^^ K 
#^pHL4 ; ^ n — 1 7 7 6/pHL4) iC 
o^r, ^ n-yft c DN A«r*iLTEO*SrSl 

[0 0 6 3] 

(7) ^n-yfecDNA cojSSIB^J^^^ 

(6) a-eawiSiifcjMteftfl: (% 1 1 1 6/ p hl 

4) Sr^T^y-fcT^ y ViftXWf-^^vSriSJDLfcL-- 
T^n^ ( (5) «#JtS] T?»«U tOW^bWilkie 
b<Dl5& (Nucleic Acids Res., 7, 859 (1979)] 
ot, 7 P 7^? KDNAWCo :^^7^^ KDNA 
iMtmm P s t I-C5^»U »»»«L-C^n-Vft 
cDNAtffc, 

[0 0 6 4] WJIRg^ S a c I , Rsa l, Hin d I 
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II, H i n c II, Fnu 4HI, Hin f I, Bal l 
RXI Ec o RI^\ tix?ix*J4*fctt2a©MI8 
B*<0«a*-&to*(C <fc 0 , ±B^o-y{fccDNA*» 
#PU 150 -700bp ODNAWii-SrWOfflU #J?8f&Sl! 

[0 0 6 5] €-DNAW>}-cO^Sga?iJr±Ml 3 7r-^ 
&;BV^as^**S'ffiK:TftjeUt. M13mpl8S 
IfMl 3rap 1 9 (Pharmacia P-L Biochemical sftM) 

*r y h (Amersham International plctfcJJ) £r$V\ 
rMl 3^n--V^Sl5> / — ^xyi/y^ /nVK^ 
y^J (Amersham International plcth$£) l£$£o"Cjc 

[0066] *©aM^xtK*^««E*«»&*M3 

[0 0 6 7] »61—63#©JSfiiS|ij»3 K^ATG-Cfc 
0, ^874 -876 #CD&gteif&ih^ K^TAGtiS. 

[0 0 6 8] c©T5/ME2Rl!5»feW:, ASlft&^^-f 
;V^<-f^ K©E?1 CVon Hei jne, G. , Eur. J. Bioche 
m. f 133, 17 (1983) ] l2#ftL#V\, dtttt^^^I 
L-l<00]fcfcB»&ixTV^5 [Nature, 312, 458 (19 
84)] . 

[0 0 6 9] %ffl& 2 

t b i L-.i4fy^y^Ko^M 

(1) fc H L - 1 ggfflgflteftftOfHBl 
t r p yp^-^fl^t, tML-ltlMB 
383l-<^^--tHl~H3lc*i-J:5JcflMBLfco UK 
#11- (7) ^\^i-^t<m*&x-ft-77X^ KpH 

-yftcDNA*#fc. ^cDNA (20m g) SrlOO/i 1 
£>&j&ig®#E C50mM NaCl, 6mM MgC 1 2 Rm 
mM 2-*W7h*-f — /t'Sr&tflOnrtfT r i s-HC 
I <pH7.5 ) ttflfft] IcSfcU SJPSSI^iLLn dll 
I (240 WiL) fct3rC-C60#H£#StffcfL »£10 
0 Ml CO0.2MNa C I SrJn*., ffllBlEig Sea l (100 
mm ^T37t;-e60»BISlSS*fc, NaCl 

%# y r ^ y yur * K^VvmftiicBrtwtt uhl-i 

= - K-r5**Sr*tf»l. 6kbpODNA»f>}-S:4WB» 

[0 0 7 0] r ©DNAW^fcEW** 4 T?^Six5T 
E^-S-fifc*- y rf* ^ u*^ K t#-?$ — 

5' — CGTCCATGTCCA 

ixfcDNASfJfS:. l^TH 1 L — T^T"^— Kf>i*t 

3. 

[0 0 7 1 ] — t r p /p^- ^^-pD 
R7 2 0 (Russell, D. R. , etaL.Gene, 20,231 (198 



2) ; Pharmacia P-L Biochemical sttSU fcS9KB**E 
c o R I t Hp a I £ffrB ^Up^nf-^-f 
«^)-«BSr*tpDNABffr (35bp) SrSJOBU ^£>H 
p a I H£ 9mK£ti1t¥>ft$&i\ztiL^X % rftlcBB^J 

#*5-e*Six5Tiafio-&*^y ^^u^-f-K y^ 

5' — AACTAGTACGCAAGTTC ACGTAAAAAGGGT AT 
3' -TOATCAT^GTOAAGTGCATTTTTCCCATAGC 

tufcDNAHWSr, HT t r p ^a^-gHBrJfrj:^ 
5o 

[0 0 7 2] SiJ&C /7^U*pBR3 2 2<D2Q ti% 
£100 Ml <B±ER&«*«IC«#PU fHKBBB H i n 
dill (180 ICC, 37^60#P^raS£i±-fc&, 

/I'ttJRi LTDNA&EIJIXU rix$:20/il OTE$ 

(5fclS«l- (l) ^#J8) fc*#Lfc. 
Ml *fc5, -tU^OMl (OfcfcWffiW. [12.5mMMgC 
l z , 0. 125mM t^^U^f h— /U, 0.25mMdGTP, 

0.25mM d AT P, 0.25mMdTTP, 0. 25mM dCT 
P, 2.5 Mg <D$isikmT/)s7*>, HMSW* 
J»»DNAsKy^5— I (7-^77^yf) «rg" 
tf62.5mM Tr i s-HCl (pH 7.2) l&ffiffi) SrSS 

Lfc 0 fil±^>»^J:0, pBR3 2 2DNASr»JPR* 

i H i n din -oHisfs-fr, ^^^btitcw.mr.mm 

DNA05fe«*¥»*'«fc«aUfcDNA^#bixfc Q 

Ml:, KDNA*ftlR**E_c_o R I tcJ; o 2mMft 

icaittu r^tri/y viBttae^-sr^tf^tftDNA 

»>T (*&4.3kbp) £¥8tfll®fLfc (filT. C^DNAW 
Jjr£pBR3 2 2-Amp r Kfrb^lo ) 0 
[0 0 7 3] JiEH I L-y^gHWfrfc tip /n 

T 4 DNAy^f— tf*ffl^-CJS-&S*fc. wCOj:ptCL 

•c^fettfciWMic^n-gnftJiBff^ E co r i oft** 

¥»5^*t>oDNA»Wi-«:, ±EpBR3 2 2 
-Amp r Mi:T 4 DN A y tf SrfflV^rJB^S 

thu-1 &&mmn&%.'<* *~ (phlpi 

0 1) ^«^Lfc 0 

[0 0 7 4] i©»JK6^^^-SrTE^*ffifcJ;») 
£. coli HB 1 0 UC«AL»«(E**Sr»fco HP^>, 
E. coli HB 1 0 lJ:L-yn7 (fflUg: 11 Sit 0, 

hV ~f h^lOg , §^&^^^5g, NaCl 5g , T^K^ 
*1 g f pH7.2) OSmlt^SL, ST^T?— *#«L 
fc 0 lml £ 100ml cOL-^n^lC^S 

(ajtK650nm ) ^0.6 IC45*-e3ncCSHI 

Lit* *&<pv3o#rmmik, m#i:i&irfm\cx.»m 

w^t^r50ml£O50mMC a C 1 2 (C8g8§U 0^-060^ 
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DWttbfc. &v>-e> *L^f*fci 9 20% 

^yiry ^£^tf50mMC a C 1 2 C910rall£?f?8*8 Lfc e 
[0 0 7 5] COH»jKfc±EO»«5gm^<^^'-pH 
L P 1 0 1 SrSS&UU wtiSracTkt^o^BI, 42^-^1 

* (m^fi&s#fia) £*p;t, 3rc-e604>Bfiaufco 

-toa#»»«0-«S:25/ig /mlTVf^y V£^t? 
LB-*3WKfc**, 37t"e-***l,fc«, r^tr 

HB 1 0 1/pHLP 1 0 1 kZ-ltftCo 
[0 0 7 6] (2) tHL-l*g y<D±m 
(1) ^tfc^Hte&ftHB 1 0 1/pHLP 1 0 I* 
LB-yn* Clftjfc:ll Sfc9, by^hVlOg, » 
5g &tWa C 1 lOg, pH7.5) t> 37^-0— 
ffiMilfeo *©«M»«O0.1ml £lOmltD&& 
M9tgifi (ffiLjA : 1.5 %Na 2 HP0 4 • 12H 2 O t 0.3 
%KH 2 P0 4> 0.05 %N a CI, 0.1 %NH 4 C1, 2m 
g /\ \*9 S >B 1 , 0.5 %#1f$JWt, 2mM Mg SO 
4 ,0.1mMCa C 1 2 , 0.5%^K^*I) tftiU 37^ 

CO30mMNaC 1 Sr&tfSOnMT r i s -HC 1 (pH8.0 

4T4*/^$; — /^wc<oaas fc 37t: trois^ 6 0 

[0 0 7 7] ^©±»*S:«#tL-C. Wlk«lc:^i-^ 
[0 0 7 8] MRfil 

laf (yy^gttftBf) ffitt»J£ 
(l) jftttowg 

sas«2— (2) «-c»&jxfc»mBift*^&«>aHj± 

ffimZf&my-t*?- [Microflow (SftffiS) , ?L« 
0.2 via, Flow Labs. ] T?SB Lfc t><£>£^T<^L AF 

[0 0 7 9] (2) L AFfcttcOjflJ£& 

M 1 S"96?tj|Samfc»*ffl-e-< * n^U— h (Flow Labs. ) 
©^a/WCAJxS, rtUC150/ig /tnlM&<D7 << Y^r 
(Difco Labs. ) «©50/xl £^p-T5o £ 
tC, C3H/He^^ (6-M0»<fr) d»6«»Lfc 
M&M&cq^$c ( 1 x 10 7 fi/ml) <£>100 til 

[0 0 8 0] mma*5%*J& ] Jl!kffi%^trRPMl - 
1 6 4 0i£ift£Mv^ o ±13 2 0RI 3 H- 

Sr*>f*— ry^ • -fe/U/N— ^<^^— (Flow Labs.) 
J: 9. #9*«H§»:7-f/l'**- (Flow Labs.) ±\£tfm 
U *MS4McR9 5&*;ixfc 3 H-f v^yf (cpm ) £ 



5 3 H-^^VCD&9&^S£g^i: LT. 3 H-^ 

$ *s 9 mc x 9 l a FSttSrfF«-r^o 
[0081] o) mfeu% 

(1) «T?BWtfcje«1Klfti* (HB 1 01/pHLP 

101) <Dma&RTfimmtmmtLx7yx$ kpb 

R 3 2 2 £*atf E. coli HB 10 1 (HBlOl/pB 
R3 2 2) «r3tH£«2- (2) *-C*Lfc*fl=-C«f« 

[0 0 8 2] *G>jg* % **Oftb 9 icJfttt&SHn Lfc 

jH^"C«) 3 H-^-S^V<7>8l9ai*ftHt, 3,502 cpm 

16«) ^0>tt9i£*S:tt574cpm^fc9. E. coli& ffl%E 

[0 0 8 3] £©±5ft»£#fc*3V^ 

(HBlOl/pHLPlOl) ©ttffitt-eri»»*3R 
16fflp-C8,103 cpm CO 3 H-f^ i^>-C9& 9 i&*«rRA, 
LAFStt^ttfflSixfco 

[0 0 8 4] ###J 

I L-l cDNA<0»H 

(1) I L- 1 mRNACPia®{ 

fr-y-^fc Propionibacterium acnes £E0fl££r 1 3S3fc91 

00 mgoa^s-eiMiSrt^itAU, 8 B&id-8:Lfco 

^*10%4*JBlhft£#G>RPM 1 -1 6 4 0«F»|C!H 

asiar-c^hy^ (fig 8 cm) laft^H 

X10 7 fltftSJt 5fc*#, 37t-C5%«»^^2 
M&90-100 l«FMOfflf»#© 

K) > TP A (Ah/^/K-/U-12- ^ y yv-— h-13-T 

10 /xg /ml, 500 ng/ml&tfl /ig /mlfc *5 J: 3 fcjfc 
^nSftL, JClc««Srtt«Lfc. 
[0 0 8 5] 4«FM«lc*|HKS:»3|g**U, f^s/i' 
zL±tC^oy L c^^n7r-v f S:0. 5%y^n^/Uf-/W=i 
i/^BE^ h y t 5mM^^x>g?^- h y ^iv&tK). 1M2 

- h *0. 1ME DTA§|"5. 7Mafb"fe'> ^^7K®K±t-2 
1U jBilt^lHil (RPS2 7-2 n-^r- 0ft 
X«) SrfflV^26.500rptn T*20^^^b^:RNAH^Sr 
^l^yhtLTIffc. ^.tvSrO. 35M NaCl, 20mMT r 

1 s-HC 13tW20mMEDTA**tp7M R*K<D/|?fl: 

[0 0 8 6] i^RNAH^bUlfcWl - ( 1 ) I- 
SlfcJSKftot, ^y=f (dT) -fc/un— ^Srffl^ 
5K#*5A^o^h^77-f— fciOsKy (A) mR 
NAJUt ::-Cllf:^y (A) mRNA^n- 
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^^tt*acft 6MM#ftT, pH 

4) fctfU 2.6 ~3.7kb ©»ft^XWBSt5*i 
ffia^fesKi; (A) mRNA&lHjlKLfCo 

[0 0 8 7] (2) cDNA7>(/7!)-^|! 

(1) *"e»Mlfc#y (A) mRNAtlffltLt, 

ms«i- (2) d»e> (s) tc^bfc^feicipcr. c 

D N A 7 -T ^7 V -&f1*l Lfc a 
[0 0 8 8] (3) £ 
±EOcDNA5>f:/?y— fcov^, ^^flL-l 
Sr3-Ki-5cDNASr-a*tp^7^5 KSrWoJ^HClfc 

^ y --v^r5^^ 32 p^iic dn A^n-y 

han&O^tfe [Gene, 10, 63 (1980) ] iC^oTfro 

(±15 (1) Jf#J&) UfcJWIS^^n7r-^a 

-t;h,-wt±E (i) «<o*ffi'e»fc*y (a) mRN a 

^tlt, ^JSWl- (2) *©#ifc-C£j*U 32 
P Lfc c DNA^»m«^7 

ATG GCC AAA GTT CCA GAC ATG TTT GAA 
GAA AAT GAA GAA GAC AGT TCC TCC ATT 
AAA TCC TTC TAT CAT GTA AGC TAT GGC 
GAT CAA TCT GTG TCT CTG AGT ATC TCT 
CTT ACC TTC AAG GAG AGC ATG GTG GTA 
CTG AAG AAG AGA CGG TTG AGT TTA AGC 
CTG GAG GCC ATC GCC AAT GAC TCA GAG 
TCA TCA CCT TTT AGC TTC CTG AGC AAT 
ATC ATC AAA TAC GAA TTC ATC CTG AAT 
ATT CGA GCC AAT GAT CAG TAC CTC ACG 
GAT GAA GCA GTG AAA TTT GAC ATG GGT 
GAT GCT AAA ATT ACC GTG ATT CTA AGA 
GTG ACT GCC CAA GAT GAA GAC CAA CCA 
GAG ATA CCC AAA ACC ATC ACA GGT AGT 
TGG GAA ACT CAC GGC ACT AAG AAC TAT 
AAC TTG TTT ATT GCC ACA AAG CAA GAC 
GGG CCA CCC TCT ATC ACT GAC TTT CAG 
[0 0 9 1] : 2 

E?K0fiS : 271 

Met Ala Lys Val Pro Asp Met Phe Glu 

1 5 
Glu Asn Glu Glu Asp Ser Ser Ser He 
20 25 
Lys Ser Phe Tyr His Val Ser Tyr Gly 

35 40 
Asp Gin Ser Val Ser Leu Ser He Ser 



yy-fXL4v^lttE««:^trtl***.^7^^ K«r 
^S««te»#£»SULfc<, **5,000 fl<0*n-vj&» 
£648 flO^n— va38T*BSftfco 

^X/^ZfV ¥4 if— i/a V h7V7^>3>i 
£±12 (1) S-Cl#*:#y (A) mRNASrfflV^i 
1- (6) ^[C^bfc^fe^ortrofco 
£lr* I L - 1 mRNA&SKW :/y c D 

NA&£tfffl*ifc*#:/5;*S K«:£tf9^o-VSrji, 
ttiLfc« Ztlb<Ooh. i7t^lL-lmRNAttt) 

7U^pRLl st^mc Q 

[0 0 9 0] Wffltt : i 
EJIKOfiS : 813 
BM<0&. : 

: -#« 



GAC CTG AAG 
GAT CAT CTG 
CCA CTC CAT 
GAA ACC TCT 
GTA GCA ACC 
CAA TCC ATC 
GAA GAA ATC 
GTG AAA TAC 
GAC GCC CTC 
GCT GCT GCA 
GCT TAT AAG 
ATC TCA AAA 
GTG CTG CTG 
GAG ACC AAC 
TTC ACA TCA 
TAC TGG GTG 
ATA CTG GAA 



AAC TGT 
TCT CTG 
GAA GGC 
AAA ACA 
AAC GGG 
ACT GAT 
ATC AAG 
AAC TTT 
AAT CAA 
TTA CAT 
TCA TCA 
ACT CAA 
AAG GAG 
CTC CTC 
GTT GCC 
TGC TTG 
AAC CAG 



TAC AGT 
AAT CAG 
TGC ATG 
TCC AAG 
AAG GTT 
GAT GAC 
CCT AGG 
ATG AGG 
AGT ATA 
AAT CTG 
AAG GAT 
TTG TAT 
ATG CCT 
TTC TTC 
CAT CCA 
GCA GGG 
GCG 



48 
96 
144 
192 
240 
288 
336 
384 
432 
480 
528 
576 
624 
672 
720 
768 
813 



Asp Leu Lys Asn Cys Tyr Ser 

10 15 
Asp His Leu Ser Leu Asn Gin 
30 

Pro Leu His Glu Gly Cys Met 
45 

Glu Thr Ser Lys Thr Ser Lys 
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50 55 60 

Leu Thr Phe Lys Glu Ser Met Val Val Val Ala Thr Asn Gly Lys Val 
65 70 75 80 

Leu Lys Lys Arg Arg Leu Ser Leu Ser Gin Ser lie Thr Asp Asp Asp 

* 85 90 95 

Leu Glu Ala He Ala Asn Asp Ser Glu Glu Glu He He Lys Pro Arg 

100 105 110 

Ser Ser Pro Phe Ser Phe Leu Ser Asn Val Lys Tyr Asn Phe Met Arg 

115 120 125 

He He Lys Tyr Glu Phe He Leu Asn Asp Ala Leu Asn Gin Ser He 

130 135 140 

lie Arg Ala Asn Asp Gin Tyr Leu Thr Ala Ala Ala Leu His Asn Leu 
145 150 155 160 

Asp Glu Ala Val Lys Phe Asp Met Gly Ala Tyr Lys Ser Ser Lys Asp 

165 170 . 175 

Asp Ala Lys He Thr Val He Leu Arg He Ser Lys Thr Gin Leu Tyr 

180 185 190 

Val Thr Ala Gin Asp Glu Asp Gin Pro Val Leu Leu Lys Glu Met Pro 

195 200 205 

Glu He Pro Lys Thr He Thr Gly Ser Glu Thr Asn Leu Leu Phe Phe 

210 215 220 

Trp Glu Thr His Gly Thr Lys Asn Tyr Phe Thr Ser Val Ala His Pro 
225 230 235 240 

Asn Leu Phe He Ala Thr Lys Gin Asp Tyr Trp Val Cys Leu Ala Gly 

245 250 255 

Gly Pro Pro Ser lie Thr Asp Phe Gin He Leu Glu Asn Gin Ala 
260 265 270 

[oo92] mm^ : 3 mfaomm : t Y^wm&&Ammmfi& 

gfi?)jOg£ : 900 . -fe/V^-f > : HL-60 

io» : ftrnzmTm^- : cds 

h#P^-:BMHtt ^iSEffitt : 61..876 

: cDNA to mRNA #f&£ft£ Lfe#& : B 

CAAGCTGCCA GCCAGAGAGG GAGTCATTTC ATTGGCGTTT GAGTCAGCAA AGAAGTCAAG 60 
ATG GCC AAA GTT CCA GAC ATG TTT GAA GAC CTG AAG AAC TGT TAC AGT 108 
Met Ala Lys Val Pro Asp Met Phe Glu Asp Leu Lys Asn Cys Tyr Ser 

15 10 15 

GAA AAT GAA GAA GAC AGT TCC TCC ATT GAT CAT CTG TCT CTG AAT CAG 156 
Glu Asn Glu Glu Asp Ser Ser Ser He Asp His Leu Ser Leu Asn Gin 

20 25 30 

AAA TCC TTC TAT CAT GTA AGC TAT GGC CCA CTC CAT GAA GGC TGC ATG 204 
Lys Ser Phe Tyr His Val Ser Tyr Gly Pro Leu His Glu Gly Cys Met 

35 40 45 

GAT CAA TCT GTG TCT CTG AGT ATC TCT GAA ACC TCT AAA ACA TCC AAG ■ 252 
Asp Gin Ser Val Ser Leu Ser He Ser Glu Thr Ser Lys Thr Ser Lys 

50 55 60 

CTT ACC TTC AAG GAG AGC ATG GTG GTA GTA GCA ACC AAC GGG AAG GTT 300 
Leu Thr Phe Lys Glu Ser Met Val Val Val Ala Thr Asn Gly Lys Val 
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65 70 75 80 

CTG AAG AAG AGA CGG TTG AGT TTA AGC CAA TCC ATC ACT GAT GAT GAC 348 

Leu Lys Lys Arg Arg Leu Ser Leu Ser Gin Ser He Thr Asp Asp Asp 

85 90 95 

CTG GAG GCC ATC GCC AAT GAC TCA GAG GAA GAA ATC ATC AAG CCT AGG 396 

Leu Glu Ala lie Ala Asn Asp Ser Glu Glu Glu He He Lys Pro Arg 

100 105 110 

TCA TCA CCT TTT AGC TTC CTG AGC AAT GTG AAA TAC AAC TTT ATG AGG 444 

Ser Ser Pro Phe Ser Phe Leu Ser Asn Val Lys Tyr Asn Phe Met Arg 

115 120 125 

ATC ATC AAA TAC GAA TTC ATC CTG AAT GAC GCC CTC AAT CAA AGT ATA 492 

He He Lys Tyr Glu Phe He Leu Asn Asp Ala Leu Asn Gin Ser He 

130 135 140 

ATT CGA GCC AAT GAT CAG TAC CTC ACG GCT GCT GCA TTA CAT AAT CTG 540 

He Arg Ala Asn Asp Gin Tyr Leu Thr Ala Ala Ala Leu His Asn Leu 
145 150 155 160 

GAT GAA GCA GTG AAA TTT GAC ATG GGT GCT TAT AAG TCA TCA AAG GAT 588 

Asp Glu Ala Val Lys Phe Asp Met Gly Ala Tyr Lys Ser Ser Lys Asp 

165 170 175 

GAT GCT AAA ATT ACC GTG ATT CTA AGA ATC TCA AAA ACT CAA TTG TAT 636 

Asp Ala Lys He Thr Val He Leu Arg lie Ser Lys Thr Gin Leu Tyr 

180 185 190 

GTG ACT GCC CAA GAT GAA GAC CAA CCA GTG CTG CTG AAG GAG ATG CCT 684 

Val Thr Ala Gin Asp Glu Asp Gin Pro Val Leu Leu Lys Glu Met Pro 

195 200 205 

GAG ATA CCC AAA ACC ATC ACA GGT AGT GAG ACC AAC CTC CTC TTC TTC 732 

Glu He Pro Lys Thr He Thr Gly Ser Glu Thr Asn Leu Leu Phe Phe 

210 215 220 

TGG GAA ACT CAC GGC ACT AAG AAC TAT TTC ACA TCA GTT GCC CAT CCA 780 

Trp Glu Thr His Gly Thr Lys Asn Tyr Phe Thr Ser Val Ala His Pro 
225 230 235 240 

AAC TTG TTT ATT GCC ACA AAG CAA GAC TAC TGG GTG TGC TTG GCA GGG 828 

Asn Leu Phe He Ala Thr Lys Gin Asp Tyr Trp Val Cys Leu Ala Gly 

245 250 255 

GGG CCA CCC TCT ATC ACT GAC TTT CAG ATA CTG GAA AAC CAG GCG 873 

Gly Pro Pro Ser lie Thr Asp Phe Gin He Leu Glu Asn Gin Ala 

260 265 270 

TAGGTCTGGA GTCTCACTTG TCTCACT 900 
[0 0 9 3] Smm^r : 4 h#n^- : EftR 

ga*iJ(Og£ : 16 SfflOtim : fflJ^S® ^DNA 

&$\\<Dm : mfc fllWffifft : 3 )6>e>12*T?ffi«6<re. mo«(CH13^fel6 

m<o%t : r*« KTCGAaSfisfci-S. 

CGTCCATGTC CA 12 
[0 0 9 4] E?tJ#-^:5 h#P^-:a«R 
EflOft* : 34 EftOfflB : J&OttSK -frjfcDNA 

bm*>s : mm moftn : 1 a>e>32*-e«*ttt-e* «&s>fifcHt33a»e>34 

AACTAGTACG CAAGTTCACG TAAAAAGGGT AT 32 
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[Hi] ffl&6SL**9 ^-pHLPlOl <ommiM(0 

[@2] j^a^m^^^-pHLP i o iomis^ 



[B 3 ] #JB8S*<* ^-pHLPlOl ?>#lfgxm£ 



[HI] 



Pet I 




Pat I 



Fst I SindUL Sea 1 Pat 1 



1~C 



H 1 



Sea I 



HindUl 



B'-CGTCCATGTCCA 
3 ' - AGGTACAGGTTCGA 



T 4 DMA >)1f-£ 



CGTCCATGj — : , , 

AGGTAC 1 1 ~* 



[B2] 



5pal 




ETcpRI ffpal 



AACTAGTACGCAAGTTCACGTAAAAAGGGTAT 
TTGATCATGCGTTCAAGTGCATTTTTCCCATAGC 



T 4 DHAO/T-CT 



I [AACTAGTAC6CAAGTTCACGTAAAAAGGGTAT 

H TTGATCAT6CGTTC AAGTGCATTTTTCCCATAGC 
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[0 3] 




(5i)int.ci. 5 mite* /rrt*a## fi mmm^mm 

// C 1 2N 15/25 ZNA 
(C12P 21/02 
C12R 1:19) 
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